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CASE REPORT

Temporary worsening of mitral 
regurgitation due to conduction disturbance 
after transcatheter aortic valve implantation
Takeyuki Sajima*  , Taichi Onimaru and Shigehito Sawamura 

Abstract 

Background:  Mitral regurgitation after transcatheter aortic valve implantation (TAVI) can be caused by various 
etiologies.

Case presentation:  An 81-year-old woman with mild mitral regurgitation and complete right bundle branch block 
was scheduled to undergo TAVI under general anesthesia. After the deployment of the prosthetic valve, electro-
cardiography depicted a wide QRS wave and bradycardia, suggestive of complete atrioventricular block. Although 
there was no lesion indicative of tissue injury to the valve itself, worsening of mitral regurgitation was identified on 
transesophageal echocardiography. The hemodynamic condition was stable, and no additional procedure was per-
formed. Electrocardiography depicted a return to a narrow QRS wave 3 days after surgery, and the mitral regurgitation 
appeared comparable to the preoperative grade. We assumed that the worsening of mitral regurgitation was caused 
by dyssynchrony in the left ventricle due to the conduction disorder.

Conclusions:  Mitral regurgitation after TAVI needs observation, including the determination of the etiology and 
treatment principle.
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Background
The frequency of transcatheter aortic valve implantation 
(TAVI) for aortic valve stenosis has increased owing to its 
indications in patients with a myriad of cardiac complica-
tions that may affect the prognosis. Preoperative mitral 
regurgitation or postoperative severe mitral regurgita-
tion is a known factor associated with the worsening of 
prognosis. Herein, we report a case of an altered sever-
ity of mitral regurgitation resulting from a change in left 
ventricular conduction after Evolute-PRO® (Medtronic, 
Irvine CA) implantation.

Case presentation
An 81-year-old female patient with severe aortic ste-
nosis was scheduled to undergo TAVI under general 
anesthesia. She had a medical history of well controlled 
type1 diabetes. The prosthetic valve used in this case was 
23mm Evolute PRO ® (Medtronic, Irvine CA). Preop-
erative transthoracic echocardiography (TTE) revealed 
ejection fraction of 68%, no asynergy, maximum pressure 
gradient of 104 mmHg, mean pressure gradient of 56 
mmHg through the aortic valve orifice, valve area index 
of 0.67 cm2/m2, and extremely severe aortic valve ste-
nosis. Preoperative electrocardiography (ECG) revealed 
regular sinus rhythm with complete right bundle branch 
block (Fig.1a). The preoperative enhanced computed 
tomography revealed a ring circumference of 61.1 cm, 
area of 285.1 cm2. Transfemoral artery TAVI was per-
formed under general anesthesia using midazolam 2 
mg, fentanyl 100 mcg, and rocuronium 50 mg before 
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intubation. Anesthesia was maintained intraoperatively 
using sevoflurane and remifentanil. After the induc-
tion of anesthesia, a highly calcified valve leaflet and a 
mild mitral regurgitation was observed in the screen-
ing TEE (Fig.  2). The pre-dilation was first performed 

using the balloon. After the pre-dilation, the prosthetic 
valve was deployed under controlled pacing (heart rate: 
120 beats/s). The depth of implantation was difficult to 
determine. Deployment failed twice due to occurrence 
of complete atria-ventricular block and succeeded at the 

Fig. 1  Preoperative and intraoperative ECG (post-deploy). a ECG showed regular sinus rhythm with complete right bundle branch block. b ECG 
showed complete atria-ventricular block, with left bundle branch block

Fig. 2  Intraoperative transesophageal echocardiography (TEE) (pre-deploy). Mid-esophageal long-axis view. Preprocedural examination shows 
trivial mitral regurgitation. The aortic valve was highly calcified, and transaortic valve color flow Doppler ultrasound shows a mosaic pattern of 
blood flow
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third attempt. Finally, the valve was placed just below the 
aortic annulus, but ECG showed wide QRS wave, which 
was indicative of a left bundle branch block with a com-
plete atrioventricular block (Fig.  1b). Although no dys-
function was observed in the prosthetic aortic valve or 
left ventricular systolic function, the mitral regurgitation 
deteriorated compared to the preoperative TTE grade. 
Central regurgitation flow was detected in the mitral 
valve from the systolic period, but no tendinous rup-
ture or valve injury was observed on the intraoperative 
transesophageal echocardiography (TEE) (Fig.  3). Vena 
contracta was 4.0mm that indicated mild to moderate 

mitral regurgitation (Fig. 3). A pacemaker was not used 
because the hemodynamic condition of the patient was 
stable after surgery. For a while, the ECG and mitral 
regurgitation did not show any change; however, 3 days 
after the procedure, the ECG showed a return to sinus 
rhythm and the mitral regurgitation returned to its pre-
operative state (Fig. 4) without any complications.

Discussion
The persistence of moderate or severe mitral regurgita-
tion after TAVI is associated with worsening of progno-
sis and is, therefore, a highly critical issue [1]. Usually, 

Fig. 3  Intraoperative transesophageal echocardiography (TEE) (post-deploy). Movie. In systolic period, central regurgitation flow was detected in 
indentation of mitral valve with color Doppler mode. Left side view showed mid-commissural view. Regurgitant flow of different time phases are 
shown. LV long axis view. Vena contracta was 4.0mm. This semi-quantification revealed mild to moderate regurgitation

Fig. 4  Pre- and postoperative transthoracic echocardiography (TTE). Comparison of post-operative TTE and that of pre-operation. Mitral 
regurgitation was relieved
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its severity does not increase after the surgical manage-
ment of aortic stenosis because of the reduction in the 
left ventricular afterload [2]. Most factors responsible for 
the worsening mitral regurgitation post-TAVI were struc-
tural causes such as ruptured chordae tendineae or mitral 
valvular damage caused by a stiff surgical guide wire, or 
functional causes such as systolic anterior motion, tem-
porary right ventricular pacing, and bundle branch block 
such as left ventricular conduction disturbance caused by 
valve implantation [3, 4].

The bioprosthetic valve used in this patient, i.e., Evo-
lute PRO ® (Medtronic, Irvine CA), is a self-expanding 
valve, which is associated with a greater possibility of 
postoperative left bundle branch block or permanent 
pacemaker implantation due to complete atrioventricular 
blockade compared to a balloon-expandable valve. Left 
ventricular conduction disturbance causes left ventricu-
lar dyssynchronic contraction, which in turn may result 
in functional mitral regurgitation [3]. The causes of the 
post-TAVI conduction disturbance are usually surgical 
factors, such as incorrect positioning or oversizing of the 
prosthetic valve. In addition to these, intraoperative rapid 
and controlled right ventricular pacing itself may cause 
left ventricle conduction disturbance, and the mitral 
regurgitation may worsen if backup pacing is used post-
TAVI. Conversely, mitral regurgitation in backup pacing 
or temporary left ventricular conduction disturbance 
may decrease with the normalization of conduction.

In this case, the patient’s heart rate was approximately 
40 beats/min and ECG revealed complete atria ventricu-
lar block and a wide QRS wave pattern suggestive of a left 
bundle branch block after deploying the valve. A pace-
maker was not used because the patient’s hemodynamic 
condition was stable, and this abnormal electronic con-
duction was thought to be temporary. Because most con-
duction disturbances recovered in about 24h, it seemed 
to be appropriate to wait for about 48 h in this case [5]. If 
conduction disturbance persists for 24–48 h after TAVI 
or appears later, we should consider using a permanent 
pacemaker or resynchronization therapy [6].

Previous studies reported the appearance of a left 
ventricle dyssynchrony in the event of a left ventricu-
lar conduction disturbance [3], and its disappearance 
with re-synchronized therapy improved mitral regur-
gitation [7]. In this patient, we suspected that tempo-
rary worsening of the mitral regurgitation was induced 
by dyssynchrony caused by left ventricular conduction 
disturbance due to direct or indirect injury to the con-
ducting tissues, because surgically induced mitral valve 
injury was not detected on intraoperative TEE and 
fluoroscopy. Although conduction disturbance in the 
left ventricle was observed on ECG, unfortunately we 

could not show left ventricular dyssynchrony because 
measurements were not performed on intraoperative 
TEE and post-operative TTE.

Previous reports have shown that risk factors for 
developing complete atrioventricular block or left bun-
dle branch block after TAVI were preoperative conduc-
tion disturbance, female, a history of CABG, diabetes, 
depth of implantation, and severe aortic valve calci-
fication. This case was a high-risk case of conduction 
disturbance because she had risk factors of CRBBB, 
female, diabetes, and severe aortic calcification [5].

The timing of the onset and duration of post-pro-
cedural conduction disturbance is uncertain: it is not 
clear whether it occurs early or later and if it is perma-
nent or temporary [5].

Although conduction disturbance occurred imme-
diately after deployment in our case, tardive post-
procedural conduction disturbance may occur in 
self-expanding valves, and it is possible that its influ-
ence on cardiac function becomes apparent after TAVI. 
We should pay attention if mitral regurgitation exists 
preoperatively because of the possibility of a worsening 
regurgitant flow due to conduction disturbance.

Postoperative mitral regurgitation after TAVI is a 
very noteworthy complication and is reportedly asso-
ciated with poor prognosis [1]. We encountered a case 
in which a temporary worsening of mitral regurgita-
tion was observed after the TAVI procedure. This was 
attributed to the left ventricular conduction distur-
bance, which may be temporary. As far as we know, 
there has been no case report describing deterioration 
of mitral regurgitation induced by conduction distur-
bance during TAVI. We should know mitral regurgita-
tion after the TAVI procedure caused by dyssynchrony 
is considered to improve with restored conduction.
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CRBBB: Complete right bundle branch block.

Acknowledgements
We would like to thank Editage (www.​edita​ge.​com) for English language 
editing.

Authors’ contributions
TS performed the anesthetic procedure described in this report and wrote 
the manuscript, TO helped perform the anesthesia described, and SS helped 
revise the manuscript. The authors read and approved the final manuscript.

Funding
Not applicable

Availability of data and materials
Not applicable

http://www.editage.com


Page 5 of 5Sajima et al. JA Clinical Reports            (2021) 7:87 	

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for the publication 
of this case report.

Competing interests
The authors declare that they have no competing interest.

Received: 29 August 2021   Revised: 2 December 2021   Accepted: 4 
December 2021

References
	1.	 Chakravarty T, Van Belle E, Jilaihawi H, Noheria A, Testa L, Bedogni F, et al. 

Meta-analysis of the impact of mitral regurgitation on outcomes after 
transcatheter aortic valve implantation. Am J Cardiol. 2015;115(7):942–9.

	2.	 Fojt R, Moťovská Z, Budera P, Malý M, Straka Z. Prognostic impact and 
change of concomitant mitral regurgitation after surgical or transcatheter 
aortic valve replacement for aortic stenosis. J Cardiol. 2016;67:526–30.

	3.	 Chehab O, Roberts-Thomson R, Ng Yin Ling C, Marber M, Prendergast BD, 
Rajani R, et al. Secondary mitral regurgitation: pathophysiology, propor-
tionality, and prognosis. Heart. 2020;106:716–23.

	4.	 Zamorano JL, Badano LP, Brue C, Chan KL, Goncalves A, Harn RT, et al. 
EAE/ASE recommendations for the use of echocardiography in new 
transcatheter interventions for valvular heart disease. Eur J Echocardiogr. 
2011;12:557–84.

	5.	 Auffret V, Puri R, Urena M, Chamandi C, Rodriguez-Gabella T, Philip-
pon F, et al. Conduction disturbances after transcatheter aortic valve 
replacement: current status and future perspectives. Circulation. 
2017;136:1049–69.

	6.	 Glikson M, Nielsen JC, Kronborg MB, Michowitz Y, Auricchio A, Barbash 
IM, et al. ESC Guidelines on cardiac pacing and cardiac resynchroniza-
tion therapy Developed by the Task Force on cardiac pacing and cardiac 
resynchronization therapy of the European Society of Cardiology (ESC) 
With the special contribution of the European Heart Rhythm Association 
(EHRA). Eur Heart J. 2021;2021(42):3427–520.

	7.	 Nelson JA, Espinosa R, Michelena H, Rehfeldt K. Acute severe functional 
mitral regurgitation after non-mitral valve cardiac surgery-Left ventricular 
dyssynchrony as a potential mechanism. J Cardiothorac Vasc Anesth. 
2021;35:1292–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Temporary worsening of mitral regurgitation due to conduction disturbance after transcatheter aortic valve implantation
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Acknowledgements
	References


